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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
J
1. (Amended) An apparatus for monftoring a structure and
V4
for locating the position of an event including
5
10
15
20
‘Er,;k:\
25 3. “The apparatus of ,claim 1 or 2 wherein light
Sty \ ‘
source is for 1aunc§ﬁ;ing;_@} taneously into opposite ends
=
of the waveguide. I
4. The apparatus of any one of ¢ gims 1 to 3
30 wherein the light source is a single 1:i.g1:>t\so rce.
\\‘
5. The apparatus of any one of cla.iﬁi’éf/’:l.\\ti 4 wherein
the waveguide is one or more optical fibres whié&foms an
event sensitive optical fibre. \
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The apparatus of any one of claims 1 to §
wharein further silica waveguides are connected to the

aveguide at. either or both ends in order to add

addltlonal elay between the transmissive counter-
propagating 51gna1s and to provide insensitive lead

waveguides. *\\

N

7. The apparatﬁs\of any one of claims 1 to 6
wherein the detector me;hs comprises:

. first and second ‘photogetectors for
simultaneously receiving th;\ ;&é;
propagating 51gnals in the é;iiZhlde, and

ion from the counter-

processing means for fgégfvzng signals from the
first and second photodetectors for dgtermlnlng the time -
delay or difference between the s;gnals\gffected from the
same disturbance and therefore determininéxyhe location of
the sensed event. AN

N

8. The apparatﬁk of claim 7 wherein a waveguide.

detector means also being xonnected to the coupler or
couplers so that the countdr-propagating transmissive

radiation can be directed v the coupler or couplers. from
-gtector means.
9. The apparatus of any one of claims 1 to 8

wherein ‘§Zaveguide is for connection to the structure

the silica waveguide to the

to monitor tﬂé‘sQigcture.
~ \\

e

\\ \ v
10. The apparatus of- \yonf%ff claims 1 to 8 wherein
the structur comprises the wav ide for transmitting

data along the wavegulde from one plac\\ﬁo another and the
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aveguide simultaneously rec iving th 1light from the
light source to provide the counter-propagating optical
signa §\?o as to enable the integrity and security of the
waveguide,to be monitored.

11. The‘é yaratus according to any one of claims 1

to 10 wherein the\ébggctor a:E? identifies or quantifies
i

the parameter from thé\‘ dified-counter-propagating

. . e
optical signals. \f\

NN
12. The apparatus of any oné\b{\claims 1 to 11
NN
wherein waveguide is arranged in a losﬁ\sgffiguration so

that light can be simultaneously launched ;g:o both ends

of the waveguide from a single light source.

13. (Amended) The .apparatus- of claim 11 wherein data
signals are suppled to .the waveguide so that the waveguide
acts as a communication link fo transmission of data from
one place to another and the ;éunching of the counter-

o /

propagating optical sigmals the waveguide enables the

integrity and security of tg@ waveguide to be monitored.

25

30

35

~15. (Amended) A method fo

14. (Amended) The paratus according to claim 11 wherein
the waveguide is plied to a structure to monitor the

structure.

3 ﬁonitoring a structure to
locate the position of an event, including the steps of;
launching light into a waveguide so that the

light is caused to propagate\in both jdirections along the

‘waveguide to thereby provide &ountem-propagating optical

signals in the waveguide, the yaveguide being ca le of
having the counter-propagating pti?al signg}éfor'some
characteristic of the signals modifi dingg;fected by an
external parameter caused by the vent, to ptovide
modified counter-propagating optiékl signals which
continu to propagate along the waveguide; and
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7

.detecting th modified counter-propagating
optical signals effected by the parameter and for
determining the time difféyenee between the r ceipt of the
modified signafs ig,orﬁér\ﬁo determine the location of the

event. ;

16. The method of claim 13 wherein the light is

launched into both ends of the wavéguide to provide the
counter-propagating signals. // ’

17. The method of claim 14 wherein the light is
launched into both ends of the wavegulde from a single

light source.

18. The method accofding to claim 11 wherein the

parameter is quantified and/ox identified from the

modified signals.
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- 19. (Amended) A wavFguide transmissive counter-.

propagating signal méthod for locating events in optical
waveguides, which maf\include:

providing a sensing optical fibre formed fr?m a
waveguide material designed to simultaneously transmit
counter-propagating optical signals;

providing a detector for locating events in-
optical waveguides,;

providing a lead optical fibre formed from a
waveguide material which §cté as an insensitive light
guide between the sénsing £ibre and detector;

providing a leadxoptical fibre formed from a
waveguide material which acts as an insensitive light
guide between the sensing fibre and a light source;

connecting the sensor waveguide and the lead
optical fibres so that cores\ f the waveguides are aligned
and remain fixed at the splice;

launching counter-propagating light signals into
the sensing optical fibre and lead optlcal fibres, which
light sigmnals are modified upon disturbance of th sensxng
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optical fibre so th;f modified counter propagating optical
signals continue to propagate along the sensing fibre;

delivering the modifi d counter-propagating
signals from the waveguide fibre, via the lead optical
fibres, to the detector so the time difference between the
receipt of the modified counter-propagating signals may be
measured and utilised to determine the location of the
sensed event; and ‘x '

registering aﬂi changes in the waveguide sensor
optical signals so that the sensed parameter may be
quantified and/or identiﬁied.

4

nded) An apparatus for monitoring an optic fibre

communization link into which data signals are launched
and from'‘which the data signals are received, and for
locating position of a disturbance to the link
including;
a light source for launching light into the
link so that the light is caused to propagate in both
directions along\the link to thereby provide counter-
propagating optic L signals in the link, the link being
capable of having thg counter-propagating optical signdls
or some characterlstxg of the signals modified or effected
by the disturbance to§¥rov1de modified counter-propagating
optical signals which contlnne to propagate along the
link; and

detector means for detecting the modified
counter-propagating optical signals and for determining
the time difference between the receipt of the modified
counter-propagating optical éignals in order to determine
the location of the disturbance.

. .
21. The apparatus of claim 20 wherein the link is a
silica waveguide.
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. The apparatus of claim 20 or 21 wherein the

t source is for launching simultaneocusly into opposite
ends\of the link.

23.

wherein the

The apparatus of any one of claims 20 to 22

ight source is a single light source.

24. The ap;égétus of any one of claims 20 to 23
wherein the detectofugeans comprises:
first and séé nd photodetectors for

. . s N .
simultaneously receiving thg\llght from the counter-
R

propagating signals in the 1i L.t

d

Y
éing szgnals from the
first and second photodetectors fori

//"

processing means for féq

determlnlng the time
delay or difference between the signal weffected from the
same -disturbance and therefore determinz\ the location of
the disturbance. \\\%

25. The apparatus of claim 24 wherein a waveguide
coupler or set of coupiéfs is arranged between ﬁhe light
source and the photodetegtors and the link so that the
light can be simultaneously transmitted from the light
source to both ends of the\link and the detector means
also being connected to the \coupler or couplers so that
the counter-propagating signals can be directed via the
coupler or couplers from the link to the detector means.

¥4

. (Amended) A method or monitoring an optical fibre
communicatlon link into wilch data signals are launched
and from which the data signals are received, to locate
the position of a disturbance to the link, including the
steps of; B //Q%

launching light intq the link so that the light
is caused to propagate in Sbth‘directigns/ilong the link
to thereby provide counter-ﬁropa~at£ﬁ§/optical signals in
the link, the link being caﬁ§ble of having the counter-
propagating optical signals &; some characteristic of the
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signals modified or effected by the disturbance to provide
modified counter-propagating optical sigmnals which
continue to propagate along the link; and
detecting the modified counter-propagating
5 optical signals effected by the disturbance and for
determining the time difference between the receipt of the

modified signals in order to determine the location of the

///q&

10 27. The method of claim 26 wherein the light is

disturbance.

launched into both ends of*@he\}ink tgﬁprovide the

N L

counter-propagating signals.

AL
2\

28. The method of cla 26 wherein the light is
15 launched into both ends of ::gﬁlink from a single light
source. :

AMEHDED SHEET
1BEA/AN



	2001-06-04 Claims

